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(54) DEVICE FOR FORMING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure high-density 
printing, to prevent blotting, and to shorten a drying time 
for a recording liquid, while maintaining a printing speed. 
SOLUTION: In an image forming device wherein a tone is 
represented by forming a pixel of each dot on a 
recording medium, a dot density changeover means 
which changes over a dot density by a certain multiple 
with a certain density (pixel area rate) used as a 
threshold is provided so that a main scanning speed can 
be kept constant irrespective of the density on the 
occasion of forming an image. Besides, a mode 
changeover means which changes over a recording liquid 
low-consumption mode and a high-speed printing mode 
to each other is provided and, in the high-speed printing 
mode, tone representation is made by changeover from a 
pixel 106 to a pixel 1 10, using as the threshold the 
density in the case when the dots formed adjacently 
circumscribe each other, while in the recording liquid 
low-consumption mode, the tone representation is made 
by changeover from a pixel 103 to a pixel 107, using as the threshold the density of the pixel 
(pixel area rate) among those of a high dot density at which the quantity of discharge of a 
recording liquid is the smallest. 
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©I2tit<t9t, 6 6 p LRttbt*5Ci:tS:5o C 
Ofcfe, 'fy^>*i7 F^U^^ 1 0 TfijMBC'T 

40 «3iw#ffi«*n-tv3 c tws„ 

[0 0 6 7] 
* [^2] 









BfIA 






No 








Sttftppa 




1 


100 


66 


d1 X1 


3K 


198 



[0068] mmm^- }*\c-z>^xmw?Zo 

[0 0 6 9] -iy^v^-j h7vy$ 1 0*, 



[0 0 7 0] 
[S3] 
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No 


mm* 

a 46 










mm/a 


1 


20 


3 


d1 xi 


6k 


18 


508 


2 


32 


6 


<f2xi 


6k 


36 


908 


3 


42 


9 


43 x 1 


6k 


94 


508 


4 


51 


12 


riAXl 


6k 


72 


SOB 


6 


60 


15 


45X1 


6k 


80 


508 


6 


67 


16 


dfix 1 


6k 


108 


508 


7 


78 


21 


d7xi 


6k 


128 


508 


8 


81 


12 


dl x4 


6k 


36 


254 


ft 


85 


15 


dl *3+d2 


6k 


45 


254 


10 


80 


IS 


d2x2+d1 


6k 


45 


254 


11 


94 


21 


<*2x3+d1 


6k 


63 




12 


100 


36 


d3x4 


6k 


108 


254 



[0 0 7 1] ^y^-^x'y h7°U y£ 1 OtKaW** 

Co o 7 2] Mftflfycfi, i HSgo^fiBlc-fy^l 
*tttbUTVt, F>y hffi^tfl i®^<07 8%fc£ofc 
HfSlffl«*=F-y hE8i-MjfilSa«x ] 

0 0 (%) =s/4X 1 0 0 (%) =7 8 % 

F-y b<DH&ft&?Ztf.M) t4?ftUjSf, F 20 
•y H6fiN&»!BfiK:$J!>iM.TV3o 
[0 0 7 3] TftfeS, «&EP^- Ftc&^Tte, H 

1 ©Hill 0 6fr5>Higl 1 Ot^JD^SC^tJ; 

[0 0 7 4] KyhffifiO«0»AjS*H*ffiia*7 8 
% LfcSgUi, BUMP 78%<tD fe/hS t^BfjSTiU 

^m^irot. w^m&m&<. ^oKyhwn 

[0 0 7 5] H7tt, iSjfflJ^-FCfe^Ss 30 

300dpi -eo^^a*, ^DiSLov-* 

ti> 6 0 0 d p i T'(D-r>^ffi^LT(/^o 
[0 0 7 6] doy-77tcS-r<J:9t, ffiilfl*?^— F 
fcfc^Ttt, li^-ffiW7 8%^ifiT-feSB-^ffi«^7 
5 %£T?t±, 300dpi*- FT**+ 'J <y i^iifi 5 0 
8mm/s e c (DMMQi^*'M\ MMM^8 1 
±T?{± 6 0 0 d p i FT*+ U -y v^ilg 2 0 4mm 
/s e cOffiMffl^ffoTVSo 40 

[0077] ctuc&t), ■iyzmw&mu^K.ftz. 
mmmwm 5 0 %fre> 7 8 %S"cai*aut*, axarai 

$8 1 %W±t*3lt5 6 0 0 d p i t- K^fO++ 'J -y 
^Jlfi2 0 4 mm/ s e c <D2fg©jtfifcR£Tt* 0 

[0 0 7 8] J-X±c0J:^t, *HflS©^t^^5-Y> 
^^i7h^'J^l0 tc «fetl^ F >y h ®m<VW D ft 



[0 0 7 9] 08«> ±ffiOXS©7n-f--v-hT£ 
[0 0 8 0] -fyy^x^h^J^l ot?«, B*3=» 

[0081] 7.x y 7° S 8 0 2fci5^T. WISH 

7*S 803©300dpi (fgmS) FtfSfflS 
ft, ±fBBIiaJ£U:Kftofc»^k:l4Xf : y 8 0 4 

©6oodpi (m&bq FA^fiffflsnso 

[0 0 8 2] ^LT. Xf77"S 8 0 5 tfcl^Tf'y^ 
[0 0 8 3] &33, ±I2Mfflai:{i. ±^Lfc-r^g 

■y mesowdsiajS) flajAff, -cy^mmm 

FTtt 5 0 %T*£ 0 v iSJIHl^*- FT*« 7 8 
%T*&£>„ 

[0 0 8 4] Y^fif h^'J^ 1 OlCfc 

i ofB, F>y hffifi*fiffia*^jSffia^«]»)« 



Sffi^o^intjSCT, ffi^-y F l frbmtot&Jy 
»SLV\ ctitiO, «tF-y FmSKUSC-Ti^fi 
[0 0 8 5] Sfc, *HSfiOJB!»-PH:, Si • 2fC^L 

[0086]S4-S5t±, ±^SJSa%-StfiJO* 

[0 0 8 7] 
[S4] 
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No 


or 96 


pL/ffl* 








mm/9 






20 


3 


dim 


5k 


16 


908 


1 




32 


6 


42*1 


6k 


38 


808 


1 




42 


9 


d3xi 


6k 


54 


508 


1 




51 


a 


44*1 


6k 


72 


508 


1 




61 


9 


dl X3 


12k 


27 


508 


2 




69 


12 


d1 x2+d2 


12k 


38 


508 


2 




74 


15 


d1 *2+d3 


12k 


45 


508 


2 




61 


12 


d1 X4 


12k 


36 


508 


2 




85 


15 


dl x 3+d2 


12k 


45 


508 


2 


10 


80 


16 


d2«2+d1 


12k 


45 


508 


* 




94 


21 


d2x3+d1 


12k 


63 


508 


2 


12 


too 


36 


d3x4 


12k 


108 


508 


2 



[0 0 8 8] * * H5], 



No 


a % 










mm/a 




1 


20 


3 


d1 x1 


6k 


16 


508 




2 


32 


6 


d2xl 


6k 


36 


508 




3 


42 


9 


d3 XI 


6k 


54 


508 




4 


51 


12 


d4xi 


6k 


72 


508 




5 


60 


16 


dBxl 


6k 


90 


508 




6 


67 


18 


ddxl 


6k 


108 


508 




7 


75 


21 


d7x 1 


6k 


128 


508 




8 


81 


1 12 


dl X4 


12k 


36 


508 


2 


9 


85 


16 


d1x 3 +d2 


12k 


46 


503 


2 


10 


90 


15 


d2X2+dl 


12k 


45 


508 


? 


11 


94 


21 


d2x3+d1 


12k 


63 


508 


2 




100 


36 


d3X4 


12k 


108 


508 





[0 0 8 9] C<D£5lcmfe?tll£, iS€-SBf<D±^4 

[0 0 9 0] $fc, F£j£SL&#£>©ttjmc 
fi Y<D-fti*m±t%rcib\z. Yy M£ffiffiIEtfi2;< 

[0 0 9 1] £fc, i^SiSSa, 3i^$><!7 2frt>QI 

[0 0 9 2] -fi/^x-y h7U >2 1 0<D9l^-y F 
His >^<D«^£(cj;oyX;l/*^XT-^^l^ 

[0 0 9 3] 09*fct /X;Hf-y^3 0 0 d p U f > 
tmvWmz p LT*$>59l¥'N-y F 1 ^frt^^v 7 



-< > ^ v^^±(h] § y ^ m&mn 

[0 0 9 4] iftfe, i4 ■ 5CfeV^T, 1 ^XtlZ*V 

v v ^assfc l < ir<m<D i i£ST-Bfg£» 2 

[0 0 9 5] cc:T\ ±E<D30©i&£i:&lJCRDi:;}3 
FT'feD, 3 0 0 d p i t-FT'OPgfiHN o. A<D\m 

zm^Tjytmmzm&u jymmmfamkp 

ps, yi?&$.5 0 8mm/s e c ICfcV^T, EP 

?/X/H o;)5fc9<7>f>^»* = 3 p L X 4j&x 6 

40 k pp o$o, %\^yX)V\-D$>rc*)<D4y 

VffiWm&l 2 n L/s e cT£5 ( [pL] X (k) 
= [n L] ) „ 

[0096] 2og^ii> &mm^- FT* 

3 0 0 d p i ^-FTOpglSN o. 7<D77i§£ffl 
^T-f^W&lii&U tufB^>^?Si¥S^6 k p 
ps> tt'J7^ai5 0 8mm/s e clCfcl^T. EP 
^/XVHOfefct)£0^>'^rBM=3 p LX 7ffiX 6 

^^Rfifi 1 2 6 n L/ s e c Tfe5„ 
50 [0 0 9 7] 3 0|Of^^ ffita^T6 0 



15 

0 d p i ^-FfcU PgfSN o. 12OItIi$10 

o %, y yzmsmm. i2k PpS) u >y i?mm 

5 0 8mm/s ec!^T> ^/X/WoSftDO 
^y^fHfk&=3 pLx3lx 1 2 k p psT*$5, O 
$0, W^/X/Moii§fcD0>f >*iBMU4 1 08n 
L/s e c TfeSo 

[0 0 9 8] LftA'ot, ±f23O0if£-C\ 9l?/X 
0^01 2 6 n L/s e cTSD, f02O|0^ 

*±®zyy?w&mt> amoves X)n-D&rcQ<D 10 

-ry^ri*» 12 6 + ? (nL/sec) tSK 

[0099] c;:t% yyt&mmt>z. jvtwm 

7-f;m»fR, Gi^*y?2 KWz.znT^&'fytff 
jytmcffiitznzmmsizmitmim. jytmrn 
mfflk£4y*mm<Dmxsmzw-ettrttft*><Dit'( 
ytt±tammit?z>o 20 

[0 10 0] 1 ttOft9W3 p LO-<>^jg«:ag!ttm 

Ltct%<Dyy5V7*)imwMtfi ok PP si?sii 
-T^»»«iiHR6kppsk:fe^s>f^»» 

7X6kpps = 42kppsi:4D > MyfVy-f 

frm&m 0 k P P s ) > My?vtiamfc$t4 2 k p 
ps) tfta-o zLT'mtm&mZ'fytvyjji'mtii 

* 1 2 5 k p p s i: LT&mx, wts mitmmm 1 

2 5 k p p s) > (-r>^U7-f7l/«JSa&7 0 k p p 30 
s) > My*Bktiimi&$L4 2 k p p s) t4D, -Y^ 

tfpjtgi:45 0 

[0101] £/c, -r i^x v h yy 1 0 fcfetf 
sw^y k 1 <D9tmcm^nr^y^f±ta,yX)]/<D 

Tg*<D F-y htf >y^«±T-fc5 ci:MD!fS U\, 

7T/U4 2©tr<y? L 4 3 It. M l l 00~l l 4* 

SfiSc-f 5 K y h<D K <y Mf >y fi*Tfc5 3 0 0 d p 40 

y?t±&/x>w>v>y?zm<m%.?&z£-e. i&mm 

[0 10 2] -f>^7i/*x>y h 1 OTIi, 

mm. K-y hits* d (jim), 4 ytwmny y?m 50 
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uytmvwm) £v (pD t-rzt* msomm 

90 1(Ci?n§, y = 26. 2XLn (x) +6. 2 
©M^S9 0 4*ififc-r«fc3 4, S2S»F«y Ffi&di: 
^>^SS^©-r>^»Vt©M^fc45i:i:3bU5ff* 
U\, 443, ffi®9 0 2*5<fctfffil&9 0 3fcJu ^tl^ 

n, jytmvt^ytmmtvmm. yytmvty 

[0 10 3] i^T, ±EBM&39 0 4*86fc-rci:fc 
«fc0, F-y h0ff##fi©ffi»ff, F-ybOSt/jlRl (0 
2 • 3<05/-h9^©8E®iftOffl^lRl) ^<£>i£ttfc*t 
LTra^*\ *5V>tt, *OJiatoWElC*#<ftt), F 

[0104] mi okTTit&oic, mmm 
Mfc^nt&znrcfyt mi 2 1 (ccT*{i4jg) it. 
M&ZtiT yytmi 2 2 yfi&\ 23 

i:4^> ^o-ry^jgi 2 3«, mmmmmmc 1 2 4 
co&oicttML. fjmwm&mzmmTztt&ic, y 
ytimtfi 2 4®<fc3fc«;ftL-cv< 0 *ct, Mte 

U -ry*£>iIiS»i:, My MDfltfriRi, oft), 
*&ft±tc:fctf3^ y9<Dm,WLt<D* s 7yx**$mt& £ 

tic&t), mnicfyixDicvfriczzmmi&TZffik 
[0105] 4fc> ps»JKft±0'f>'*»oifigD (>r 
d= (2v/ (ff/6) ) 1/1 fc*«n, $fc, -ry^y 

SSI 2 4 (DUm Qfflm) dhtt, I3S«i*©W$^ 

t , lasji^oSRa^ k » >r >*aa»s% h t ufc 

B#, (V/k) = (ir/4) X (D + h) 2 xhOS* 
iSfc-rh^ilX^ttP:icJ;05t<J6. dh = D + h©S^6 

»tfi-r§o fcKu «BEdh«j(air*sii, »affi* s 

HiKii:^9<td^-r§fc46, dh = D + 2hfc*-f 
tc. d h = D+htLT^§ 0 
[0 10 6] *fc, #HJ6©E<iT*fci\ -T>^7i/*x>yh 

>^ i o\z&z>mmm<Dm. F-y h^s^fs^fi 

StftotlTl^. LA^L4A^e>, CtitK6»f, ± 

tUTfe<tv^o W^>y F 1 fremiti?* 

-Y>*oa*-S4:tfe$SfflB!l*ff*So coiit 

[0 10 7] -T4^^, ->-hfCJ<fLTl3» 
gyrsWBiJg{iti3i/>T, &iS^tcfetj-5 F-y hms^ 

ft^-r * f >y h mmwm&zffi*., c o f v f ^g^jgi 
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[0 10 8] Cl(DffIBlJggT*{4> lOOli*. 

iS*o*^#i:tT^-r silica -a tvs. 

lo©H3RMu J&fcftOFvF (BB»©Kvh) > £3 
Wi> m^oma (F-yFffig) T?E«*nfeWROH 

[0 10 9] llT, ES»<DKv hfcfi, S/-MCJB 

mmmmnm>btsi&& (»# : iim&rcffi?) ts io 

b**»6IW«ti*. $fc, K-yF?B£i:ti\ F-yF 
liiRrtKfcttsaiSOSt (F-y MR) KfSUfcflTC* 

[oho] amsM-f s&HiitfcL h«e« 

It. &H*rtKfcfr5 F-y h©£fe3ffi«£JSCfdlT 
-T4*3-6» M*ffi«^©*$vM*SifH«#* 
v\ 20 
[0 1 l l] coBi5ffi«2p», frii8$rS£Mfc 

_ktfr l ocDHiirttcMfS F-y Fgfc£ttin£-e5c 
£T\ tffaimT'&Zo 

[o 1 1 2] tcz?. -ire, muvmmmmm&n 

SltS*^ H*rtOF-yh» (F-yF£g) fciftlniS 

F-y hfBs%/M<-r«*&icitLT % mmm 

[0 1 13] C©j£;&*tffiU ±SE©WB!ISSH:, &!i 30 
igEfcttS F-y h«a*RS-rs F-y hffi&ttftflp&H 

ffctzmmit. tOFvhttfi*, Hffi«fc0fllViB3R 

[0114] cntiD, ccDBisysB^fflvntf. 
— <f-«, BMraafflfcRje-rsci:^ 2m*><D&m 

W9J) «Blc«R-*ffTf**. 40 
[0 115] *H«flWB«lT?ttx ®Hffi«WICI 

KiD/JvSv^teEfctf* F-y Fffig «fiF-y h^fi) 
£3 0 0 d p i £?Z>-?5, HfitfcLkOlf^tfettS F 
-y b^S GftF-yFfBS) £60 Od p i ft^tLX 
V5„ f&fc^ H3tSiB«*<DffitJ5i;Ts F-y MBit 
*2» (fe*vtti/2) i:-fS.fc3Et&J0»*.Si:L 
TV£ D LfrLfttfe>> Y^i-yhyj^lOf 
CD F-y FSBffifci. 300dpi-><?600dpi EK£ 
f\ ffiOffiEKSLTfcJlVo -T*t5^> BSF'yFffifi 
jWS F -y F ®m<D®fe WoTtiK SKy 50 
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nfi«*j«ttfffiK«y f&s*. ^n^n ISOdpi, 

4 5 0 dpi fcHSEU IS F-y MBKfcffiK'y FffiS© 
2. 5<gfcfSJ:-3fcbT*>J:v\, 
[0 116] g-fc, #fgHJlf±, fflBWKy^SfcitfcthL 
TW®Bl$&'fto'( y^i/j. -y F 7'J y^loiiM 

gatcB8-rsfe©T-feo, i#e. MMftgKjsuTw:/ 

* SO F -y F «fi£<ZJ D » A £ C t T?BSIIW»*fT 3 C 
i:A < T*t5H«mg§tM-r«tVx.5o 
[0 1 17] $fc, »¥8-l 9 7 8 3 1 ^«©S 
iff (A7-;i'yh^^ffigJg) Tti, Ko 
•y^^SfflU gfeH$0»tft&#, ici;fti<04v> 
ZttfTZ 5 t>(D<D. &mffl®ft&. » 
tPgSSfflffli^(Dlaji0iBiJ14fc-r y^MMifi?t5 
&»0^£TEtiSoTV&VhV;L5 o 

[oi is] tfc, *%raoe«%, m^mmttmnL 

BJfflOJSffifcHSC fc*vpt S'f >*S?x -y F7U 
i:fcT*t5 0 

[0 1 19] *56W*» W"FO*l~«6©H« 
JBiSSHfcLTa^f S cfct, T**. -T4t>*» %i 

nrcjytmfflczQvmm^c&Fv h*&m?z 
c t ■vmmffifflzfi 3 mmB&mwias^n, ±te f -y 

F-y hmmicKLT, mmv>m£.&±<Dwmf&zfto 

B£tt, F-y F&Sfc*t<T3F-y F^a«!3g^ 

[0120] cnt«tD, ^Jxtf, iSiMwaiBTOc 

*tt* F-y hffifi^ ffijBfii8«JBfig«FlcfctJ5 F-y F 

@^Lfcjiaic-r§ c ttc j: o 74ym*¥T*<Dmmx 
ZbWtc F-y Faaasra-c-rsijtfijig 

^ISST-SiOt, H^m^jiS^ftiifkTtSo s 

tcYy^©U7^;l/ji^^lEHTF-y FH»»*^: 
t < LTH^^ra^JSffiTt 5 i:«lc> iftigfiliff 
iKfig^lc tt F -y F Sfi£iSi63 C i: K. «fc 0 , F -y F 

mt^m-S^ #t iajR*4odF»y Ft^SJLTiS 
mBf&*'n 5 «©iWgft «fc * iiff Moi^ 
i:J±©LT. jy>?<D\z\momU, JyiHDWmffi 
<D®mm\c «k SiibBHft i: >f > ^ iH»«©<ttBff Rlflifc 

[0 12 1] $fc. {B2 0Bfl^JSttB». mi<0H® 
JBfiJcSBfcfc'VT. ±fSF-y FSa^^^^liffl^LT 
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[0 12 2] cniCiD, ilMF? F®«^H 
iIl=/r/4 = 7 8%Kaofcfftj5 > -r&fc> 

*.©*tt4:t-Sci:K<fc!K F-yUBfiHHMBfifr&iS 
Sjg'xi: 99 0 -C©«*l£< kSCtffTSSft 

U 7^>^TF'y Fma^D^scit 

t5> F>y hmmmw^m<omomxm^mmmm 

$7 8 %©%£*: Lfc©tt, T'fr5f£iti«3iTiB^fiS; 
jfrfcKttfcfc^fcfcL F-y FfcfitfiSSffififcftSlEHtf 

[o 1 2 3] 3Efc, m3(Dwmmjmuit, &i a&sv 

(i% 2 flDH«Jgflt8«fc*lr''Ts ±12 F -y Fffifitcfctf 20 
BUffiM* 5 0 %£iS^aft'\©« D Wz.£ftt?% C 

(-fy*rgj«{gM*-F) . 

[0 12 4] T£fo^ ||||$5 0%<fct» t/J^V 

i&mzistfz F>y hSBfi^iS^ao-r^^ttdiMiot 

{g£fi©^>*ttajll©73#'>&<&3 0 C©fc46, -f 30 

mm>4 y?vt&m£ k> ^i&mm^ ytvttumaxfj » 
ckT\ iSiifflft^^-Ft-ry^^ftafs^-F 40 

[0 12 5] £fc, $4©HflH&j£$Btt. Bgl~!f!3 
©B®J&J£g§£fcV>T, ±EF>y F£fi§$-f 5fc46}c 

i yx;i/^e»ttfcti-rs-r>^s{i, s»©-ff*»fc«fc 
d F-y htfmfStenT^zmft-e&Zo cnt±o, is 

[0126] s/-c, msvmm&f&mwu.. mi-sin 
©wwaaswcfc-^T. ^mm^±^^n^y 50 
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*»8©BMSfcfe^-C, (g^fiF-y h*«MW-*«*-r 
y*«»>ffifflBF-y F*«Jfrr*«*-i' 

x.tf/X;l/tf<y^3 0 0DP I £Kvy FT3 p L(D-Y> 

*ia[*aaRtmtfei:*©u7-r/i/jaiiia^7 oKpp 

sT*$D, MMfc£&&l 2 5K PP Ss ^>^«s*©fi 
DilLJi&ae k p p s C43*ts^:/*iSH3e©«*»s 
£7£-fSCi:tcJ;D, ¥^tttbia&a= 7 x 6 K p p 

s = 4 2Kppst§§ 0 (jg<tjgaai2 

5Kpps) > (U7-f;l/JB»a7 0Kpps) > 
[0 12 7] Sfc, ^6©Hit^ggtt, !g]~|g5 

n/c-r Btm / X;u© tr >y a*^a if ^ ^ tts 

< K^T Z£tT\ fflB&BW&fflS© «£ -5 fc F -y 

F$ft*<ffiv>*£T?fc, -ry^ttm/x^p^i^TH 

[0 12 8] 

[IBB©***] W±Jfi^fe±5t» *58Wtfev^tt, 
S*«S*»«i:LT, F«y HEfi*«*)»*5 K-y F 

o<t o \zLTz<DX\ Wt<0& 9 tiS^© F-y h^SlcM 
iia^riffl^© F <y F ffifitiS C i:^T- 

[0 12 9] Sfc, *SMBt*i^Ttt, sa»»©tB*« 

•r*fc*©ssaaj^-Fi:*«t)»A5» f«o 

S?U iS»C IBiSit©^»«^{gjg(-r^ci:<tf)tB]^ 
HJM*5SI8f SCfc©?j#£g-efcS«&fc:fci:, iSMEn 
F«rSS3f SCk^TtSo Sfc, Mf2*-F«J 

iKvbff, S^tj»1«-rsiS^<DWt*Hfi[i:-rSfc 
46, F >y F ffifi*»39fffift fc % t) m^m&tfi&T-t 5SEH 
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ffim*:- KT»tt, »mS©H«#fiRl$© F -y h^S 

t « o ^ * fcM&ic *s it § gffiof ss%Rtms k * a » 
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